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Abstract 
Leprosy is a chronic infectious disease caused by Mycobacterium leprae. The identification of mycobacteria in tissue sections 
can be made through a microscopic examination with fite-faraco staining or PCR method. Paraffin blocks from four patients with 
leprosy were retrieved from The Pathologic Department of Dr.Soetomo Hospital, Surabaya. Two cases were from paucibacillary 
leprosy patients with no mycobacteria stained by fite-faraco. PCR assay showed a negative result. The other two cases were 
multibacillary leprosy with many bacteria stained by fite-faraco. PCR assay showed a positive result. 
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Nomenclature 
AFB  Acid-Fast Bacilli 
PCR  Polymerase Chain Reaction 
FFPE  Formalin-Fixed Paraffin-Embedded 
1. Introduction 
Leprosy is a chronic infectious disease that primarily affects the skin and peripheral nerves and rarely found on 
visceral organs like liver, lymph nodes, bone marrow, eyes, bones and testes. The causative agent, M. leprae, was 
discovered by Armauer Hansen but it had not been cultured yet. Leprosy becomes a public health problem in most 
developing countries1.
The diagnosis of leprosy is based on the presence of acid-fast bacilli (AFB) from tissue taken by skin biopsy 
which can be detected either by staining with the fite-faraco technique2 or by polymerase chain (PCR) technique3.
The tissue sample was fixed in 10% buffered formalin for the standard paraffin-embedded histopathological 
processing for making paraffin block  Detection AFB from tissue biopsy by PCR technique has advantage of greater 
sensitivity4 but it takes higher cost and complex laboratory procedure which is not suitable for developing countries 
while detection with fite-faraco technique takes lower cost and simpler method5. In this report, we compare both 
methods for detection M. leprae from the paraffin block to find a concordance result from these two methods. 
2. Methods 
The paraffin blocks from four patients with leprosy were retrieved from archives of Pathology Department of 
Dr.Soetomo Hospital, Surabaya. Two cases were paucibacillary leprosy and they were multibacillary leprosy. From 
each case, two paraffin sections of 5Pm thick were made for hematoxylin eosin and fite-faraco staining3 for making 
a histopathological diagnosis. Another four 20Pm thick sections were deparafinized in xylene and the DNA was 
extracted for the PCR assay. 
Primers used for amplification were LpF and LpR followed by Lp1 and Lp2 which detected M. leprae DNA on a 
non-coding sequence. The sequences of the primers were 5’-tatcgatgcaggcgtgagtgt-3’ for LpF, 5’-
ctaacacgatactgctgcac-3’ for LpR, 5’-tgcatgtcatggcctgagg-3’ for Lp1 and 5’-caccgataccgcggcagaa-3’ for Lp2. The 
amplification was performed in an automated thermal cycler with an initial denaturation step followed by 35 cycles 
with each cycle consisting of denaturation, annealing and elongation and a final extension step. DNA from M. leprae
Thai 53 (129 bp) was used for the positive control.  
3. Results and discussion 
Case no.1 was taken from a male patient of 52 years old. The microscopic examination revealed an epidermal 
atrophy with an accumulation of macrophage in the dermal layer surrounded with lymphocytes. Fite-faraco staining 
showed many acid-fast bacilli. The histopathological conclusion was a borderline lepromatous (BL) leprosy. The 
detection mycobacteria by PCR technique showed a weak positive result. 
Case no. 2 was taken from a 42 year old male patient. The histopathological examination showed an epidermal 
atrophy with numerous foamy macrophages in the dermal layer. Fite-faraco staining from this patient showed 
abundant AFB. The histological diagnosis was lepromatous (LL) leprosy. PCR examination from this case showed a 
strong positive result. 
Case no. 3 was taken from a 69 year old male patient. The microscopic examination on hematoxylin-eosin 
staining showed a collection of epitheloid cells forming granuloma/tubercle. Fite-faraco staining indicated no AFB. 
The histological diagnosis was consistent with the borderline tuberculoid (BT) leprosy.  
Case no. 4 was taken from a male patient, 48 years old. The hematoxylin eosin staining demonstrated granuloma 
consisting of epitheloid cells with lymphocytes at the periphery region. Fite-faraco staining failed to reveal acid-fast 
bacilli. The histological diagnosis was consistent with the borderline tuberculoid (BT) leprosy. The histopathological 
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conclusion was consistent with the borderline tuberculoid (BT) leprosy. PCR examination from case no.3 and case 
no.4 yielded negative results. 
Fig. 1. (a) Case no.1 HE stain 200X ; (b) Case no.1 Fite-faraco stain 400X 
Fig. 2.  (a) Case no.2 HE stain 200X;  (b) Case no.2 Fite-faraco stain 400X 
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Fig. 3. (a) Case no.3 HE stain 200X ; (b) Case no.3 Fite-faraco stain 400X 
Fig. 4. (a) Case no.4 HE stain 200X; (b) Case no.4 Fite-faraco stain 400X 
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Fig. 5. Specific amplification of M. leprae DNA (129 bp) was detected in case 1 and case 2, while case 3 and case 4 show no DNA amplification. 
Lanes M, N, and P represent, DNA marker, negative control, and positive control, respectively. 
A diagnosis of leprosy has been based on classical cardinal signs, characteristic histopathological findings and 
demonstrations of acid-fast bacilli. According to WHO procedures, the diagnosis of leprosy can be made on the basis 
of a clinical manifestation but even experienced clinicians sometime face difficulties in the definitive diagnosis of 
leprosy, which could result in improper or unnecessary treatments6.
The histopathological examination of the lesional skin is still the gold standard in confirming its diagnosis and 
classification based on the immunopathologic status. A skin biopsy in a leprosy patient can reveal the 
histopathological diagnosis of leprosy. This is also an important tool for making the histopathological classification 
of leprosy, bacillary index, categorized leprosy reaction and follow up treatment responses and disease activities. 
The histopathological examination on the microscopic slide can classify leprosy by its immunopathologic spectrum 
and identify leprosy reaction as well7,8.
Based on clinical findings and immunopathologic spectrum, leprosy is classified as a tuberculoid type 
(paucibacillary leprosy) and a lepromatous type (multibacillary leprosy). The pathogenesis and clinical course of 
leprosy depend on the host immunologic responses. The clinicopathologic manifestation is the result of this host-
parasite interaction making an immunopathologic spectrum that ranges little to the marked immune reaction to the 
infective agent. Tuberculoid leprosy (TT) shows a high immune response and very few bacilli in the tissue, whereas 
lepromatous leprosy demonstrates low immune responses with abundant bacilli in the tissue. The immunopathologic 
spectrum is a dynamic continuum in which the immune response moves in either the direction, in line with the host 
immune response, or the treatment, being received. The spectrum was named according to Ridley and Jopling 
classification with categories defined along this spectrum, namely TT (tuberculoid), BT (borderline tuberculoid), BB 
(midborderline), BL (borderline lepromatous) and LL (lepromatous leprosy)9.
Leprosy reactions are periodic episodes of acute inflammations caused by immune responses to M. leprae or its 
antigen on the course of disease. Type 1 reaction or the reversal reaction is an upgrading reaction that occurs to 
increase the delayed type hypersensitivity reaction. Type 2 reaction or the erythema nodosum leprosum represents an 
Arthus-like phenomenon mediated by the immune complex9.
The standard processing to skin biopsy for leprosy is the formalin-fixed paraffin-embedded (FFPE) tissue 
resulting in paraffin blocks. The FFPE tissue is suitable for the histopathology diagnosis and also demonstrates Acid 
Fast Bacilli with fite-faraco staining. The FFPE block is suitable for the molecular technique, too, such as PCR and 
for identification of M. leprae DNA. Unlike PCR from a fresh skin biopsy, that must be stored at -80qC and prones 
to degradation by autolysis process, the FFPE block does not necessitate special requirement to handle and can be 
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stored in a room temperature for many years. Moreover, this can be examined later with equal results for the 
microscopic diagnosis and the bio-molecular procedure without any decay5.
Fite-faraco staining is a histochemical staining procedure with Ziehl Nielsen Carbol Fuchsin solution to a 
microscopic slide prepared with a peanut oil. The method is simple, cheap and at no high cost requirement yet the 
weakness is being less sensitive. The sensitivity detection of Acid Fast Bacilli remains poor because it requires about 
1000 bacilli per cubic centimetre of tissues to present in order to detect 1 AFB in a section. Routine acid fast stain is 
also not sensitive due to the variability in its ability to decolorize AFB using acid alcohol. The biomolecular 
technique such as PCR can be more sensitive because it amplifies the DNA of AFB to be detected in a lesser 
amount. The sample of PCR is obtained from a fresh tissue but it also can work in a FFPE tissue sample3.
Some report claimed that PCR technique have greater sensitivity for AFP detection4, nevertheless it has some 
disadvantage for higher cost and its complex method that can not be suitable for developing countries with limited 
facilities. Fite-faraco technique for AFB detection still has a place for simple method detection of AFB10.
In this report, we want to know whether the fite-faraco technique has same accuracy with PCR technique for 
detecting AFB in FFPE block. The result confirmed that the detection of M. leprae with fite-faraco staining indicated 
a concordance result with PCR technique both in paucibacillary leprosy and multibacillary leprosy.  
This result has concordance with Torres which detected AFB from a leprosy patient by PCR method from a 
frozen section tissue sample using primer S13 and S26 and compared them with the histopathological technique. 
Their results showed that PCR can detect 100% of multibacillary leprosy with a positive bacterial index, 10% 
multibacillary leprosy with that of negative and none in any paucibacillary leprosy. Furthermore, while the 
histopathology examination can detect 95% of multibacillary leprosy with the positive bacterial index, 3.3% 
multibacillary leprosy was with that of negative and none in any paucibacillary leprosy2.
4. Conclusions 
The identification of leprosy bacilli in FFPE sample can be made with fite-faraco staining and PCR method and 
both show concordance results. Besides demonstrating the AFB, the histopathological evaluation from the leprosy 
patient by a skin biopsy can show the category of the immunological spectrum of leprosy and also its reaction. 
Despite the emerging of the fascinating molecular method such as PCR requiring a high technology, the 
histopathology examination from a skin biopsy is a simple way to make a diagnosis of leprosy in developing 
countries. This is due to its low cost, simple steps to perform. In addition, this does not require any special hardware 
and can be stored for years in forms of paraffin blocks. 
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